
Watershed Boundary Dataset

SDE Database and Gateway 
Processing and Integration



Prior to Dataset Integration

• Both NRCS and USGS put each state’s watershed 
data through an extensive Certification Review 
process.

• The Technical Review Team meets to discuss if 
the state’s dataset qualifies for Provisional or Full 
Certification.

• If the dataset passes and the Certification letter is 
signed by both NRCS (Tommie Parham) and 
USGS (Katherine Lins), the dataset integration 
and processing for the Gateway begins.



Edgematching

• First, a plan must be agreed upon by in state 
coordinators for each state border whose edges 
must be matched in order to create a seamless data 
flow.  

• For ease of presentation purposes, I am using the 
Maine-New Hampshire border.  Only one border 
has to be negotiated and integrated in this 
example.



Edgematching Discrepancies between Maine and 
New Hampshire



Sample coding problem between 
NH and Maine’s data:



Edgematching Problems

These are the results of edgematching review that were 
sent back to Maine



Agreement reached between Maine (Ray Voyer) 
and New Hampshire (Reed Sims)

* Ray will populate overlapping NH/ME polygons 
with NH names, and polygons will keep ME codes 
and other attributes.

* I will clip the area of Maine’s data that crosses the 
NH/ME border by two HUC12 polygons into the 
NH state boundary, then integrate and merge the 
two datasets.



Data Integration by NCGC
• If necessary, recalculate Acreage fields to not include 

data beyond decimal point.  Sometimes other 
attributes may need to be cleaned up: spaces in names 
or state column is in reversed order (not alphabetic). 
In Maine, none of these edits are necessary at this 
time.

• Next, for Gateway extraction, we must create and 
populate LEFT_HUC_8 and RIGHT_HUC_8 columns 
in the linework layer of the state’s WBD.

• Clip new state at agreed upon location by in state 
WBD coordinators; two HUC12 polygons in to NH as 
per agreement with NH and ME in this case.

• Create Check-Out from current SDE database of area 
to be edited.



Processing, continued
• Clip old dataset (polygons and lines) in the Check-Out 

by the new clipped area of new state to be integrated.
• After all clipping is done, import the new state’s lines 

and polygons into the Check-Out.
• Merge clipped polygons together to create seamless 

polygon layer and edit all topology errors in the 
polygons and linework; this takes time depending on 
number of errors.

• After all topology errors are corrected, synchronize 
the changes of the Check-Out back into the SDE layer.

• Remainder of Gateway Processing Begins.



Process to Populate LEFT_HUC_8 and RIGHT_HUC_8
columns in linework {if state submits data in a geodatabase (linework
(<st>_hu12_line) and polygons (<st>_hu12_poly) in separate layers)}:

a.   Use <st>_hu12_poly layer: in ArcToolbox use tool “Polygon to Line” resulting in 
(<st>line_polytoline); this command creates a line feature with the right and left fid 
of the polygon layer <st>hu12_poly.

b.    Run a spatial join of the <st>_hu12_line to the <st>_line_polytoline (resulting in 
<st>wbd_line_join layer).

c.     Run an attribute join of <st>_hu12_poly (objected) to the right_fid of the 
<st>_wbd_line_join layer.

1.    Calculate the huc8 from the <st>_hu12_poly to the RIGHT_HUC_8 of 
the <st>wbd_line_join.

2.    Remove all joins.
d.     Run an attribute join of <st>_hu12_poly (objected) to the left_fid of the 

<st>_wbd_line_join layer.
1.    Calculate the huc8 from the <st>_hu12_poly to the LEFT_HUC_8 of the

<st>wbd_line_join.
2.     Remove all joins.

e. <st>wbd_line_join is now the official linework to import in to SDE instead of 
<st>hu12_line.



Create Line feature with Right and Left FID of the Polygon Layer



Begin Spatial Join of Original linework to the PolyToLine result:



Next step in linework join:



Resulting in LEFT_FID and RIGHT_FID columns in the attribute 
table of the new layer, me_wbd_line_join.shp; then the LEFT_HUC_8 
and RIGHT_HUC_8 columns are added that will be populated next:



Attribute Join of me_wbd_line_join layer to the original 
Polygon layer in order to populate RIGHT_HUC_8:



Calc RIGHT_HUC_8 based on Join



Save edits, remove previous join, and do an Attribute Join again of 
me_wbd_line_join layer to the original Polygon layer in order to 

populate LEFT_HUC_8:



Calc LEFT_HUC_8 based on Join



Check Topology of new linework with original polygons.

After linework attributes are complete, import the new linework
and original polygons into SDE as a separate dataset; create new
topology and check for errors once again before clipping and 
importing data into a Check-Out version of SDE.



Creating a new dataset:







Creating Topology in new dataset:



Creating Topology in new dataset (continued):



Validating Topology is faster in ArcMap, so click “No”
here, then open ArcMap and pull in new Geodatabase to 

validate; but first, while still in ArcCatalog, be sure to 
“Register As Versioned” the new geodatabase; also ensure 

there is a Spatial Index for each layer.

Creating Topology in new dataset (continued):



In ArcCatalog, right click the Geodatabase and 
select “Register As Versioned”, then Right click 
each layer in the Geodatabase to create a Spatial 
Index based on the Spatial Index of the National 
SDE layers: Now, the geodatabase is ready to be 

Validated in ArcMap using the Topology
Toolbar (Edit Session must be started):

Validate Topology



Validating Topology results in only one error, but this Gap 
Error is not really an error since it is for the outer extent.



Clipping

• Maine’s HUC12 polygons at its agreed upon outer edge will be manually 
clipped in half that will be merged to New Hampshire.

• a new Check-Out of the New Hampshire border polygons will be created.
• New Hampshire’s layers will be clipped with the revised clipped Maine 

polygon layer.
• Maine’s linework will be clipped by the new NH polygon clipped layer.
• Maine’s new layers will be imported into the SDE Check-Out.
• The corresponding HUC12 polygons will be merged, and all polygon and 

linework Topology errors will be corrected.

As stated earlier, it was agreed that Maine’s dataset will extend roughly a 
depth of two HUC12 polygons in to New Hampshire in order to integrate 
some linework edits that went beyond the Maine’s state boundary, but to 
ensure that there are the least amount of topology errors when merging 
the polygon boundaries, do the following:



Clipping new state dataset’s HUC 12 polygons in half to merge later;
this method alleviates thousands of sliver and overlap errors that would 

occur if just replacing polygons.  Where the datasets’ overlapping 
polygons should be identical, they never are due to dataset tolerance 

level differences or other anomalies.

Cut 
Polygon
Features



Creating SDE Replica (Check-Out)
Add SDE layer to ArcMap that will have the new state integrated:

Ensure the only selectable layer is the SDE 
polygon layer:



Ensure that you are NOT in an edit session and draw a rubber band 
selection box around polygons at NH/ME state border that will be

edited in a “Check-Out” session later.



Do a “Select By Location” of the associated SDE arcs 
that correspond to the selected SDE polygons.



If you don’t already have a new Personal Geodatabase to put the Check-Out, create one in 
ArcCatalog and call it anything appropriate to the project:



With both SDE polygons and associated arcs now selected at the NH/ME border, you now 
create the Replica (Check-Out) of the area using the “Create Replica” too in ArcToolbox:



Select the polygon and 
arc SDE layers that have 
the proper data selected:

Pick the Replica Type 
“CHECK_OUT” and the 
location of the database 
where you will put it:

Give it a Replica Name:



The resulting “Check-Out” is a subset of the polygons and arcs as well as Topology that are 
checked out to the appropriate geodatabase.



Remove the original SDE layers from ArcMap and only have the Check-
Out layers and the dataset to integrate (Maine in this case) in your 

session.  Start an edit session to edit the Check-Out layers.



Open ArcToolbox and use the “Erase” tool to clip out the area of the 
Check-Out polygons, then arcs that are overlapped by Maine’s 

previously clipped HUC12 polygon boundaries:



Next, erase Maine’s latest linework with the 
polygon_erase from the Check-Out, so that all 
layers will align as closely as possible:

In the next steps, the two “Erase”
layers of the Check-Out will need 
to have all features replace those 
of the original Check-Out layers:



While still in an edit session for the Check-Out layers, select all 
original polygons, then erase them.  



Next select all of the the new “polygon_erase” Check-Out layer polygons, 
and copy and paste them to the original Check-Out polygon layer:

Ensure proper
Target layer 

here:

Ensuring the 
proper
target layer, 
do a copy 
and paste:



Be sure and do a “Save Edits” at this point.  The result so far is the original 
polygon layer from the Check-Out having the clipped polygons.  



Next, do the same erase, copy and paste for the Check-Out arcs.



Next select all of the the new “polygon_erase” Check-Out layer arcs, and 
copy and paste them to the original Check-Out arc layer:

Ensure proper
Target layer 

here:

Ensuring the 
proper
target layer, 
do a copy 
and paste:



Again, be sure and do a “Save Edits” at this point.  The result now is both the 
original polygon and the original arc layers from the Check-Out having the 

proper clipped features.   

Stop the edit 
session.

Close ArcMap.

Open ArcCatalog to 
Import the Maine’s 
datasets into the 
Check-Out 
geodatabase.



The “Erase” layers are no longer needed, so delete these first before doing the 
data Import:



Before doing the data import, you may want to go back in to ArcMap and delete out 
any extraneous features that you know were errors that occurred during the erase.



Once data layers of the Check-Out are cleaned up, in ArcCatalog, right-click the HU12_polygon
layer in your Check-Out, and select “Load”, then “Load Data…”



…and browse to the location where the updated Maine 
polygons reside that were clipped in an earlier step.



On the next screen, ensure that all 
Target fields have a Matching Source 

Field.  You will likely need to update the 
“States” field because the SDE layer 

column heading is different than that of 
the new dataset.



Follow the same procedure for loading the Maine edited arcs into the Check-Out database.
In ArcCatalog, right-click the HU12_arc

layer in your Check-Out, and select “Load”, then “Load Data…”



…and browse to the location where the updated Maine 
polygons reside that were clipped in an earlier step.



On the next screen, ensure that all 
Target fields have a Matching Source 

Field.  You may need to update a field if 
any column headings do not match those 

of the SDE layer column headings.



Once loading of arcs and polygons into the Check-Out geodatabase is complete, 
open the geodatabase up in ArcMap and run Topology Validation for the entire 

Check-Out geodatabase.



Initially, before any edits occur, there are a little over 1500 topology errors, 
but these actually clean up pretty fast with lots of quick tricks in topology 

editing we’ve been learning.  The first thing to fix is to merge the polygons.



The jagged gray line shows the break between the polygons to be merged that were 
originally between the Maine dataset and the New Hampshire dataset.  Again, when we 

merge, Maine’s attributes will be the default per agreement between the states.



Sample area where I will start with editing topology.  Current extent: 163 errors.



Select the first two polygons to be merged, then click the Editor toolbar, and “Merge”
which will bring up a window that asks which polygon’s attributes will be accepted.







It is obvious from this view that 132 errors would be eliminated if we simple get rid of 
the current line and redraw it so that it will follow the of the polygon feature.



By right clicking the topology errors and choosing “Select Features”, all of the features 
affected by the errors are selected in ArcMap.  Since I don’t want to get rid of the 

polygon feature, I unselect it, and am left with the two arcs that are the culprits of the 
132 errors (dangles, must not touch interior, etc.).  I choose which attributes will be 
added back to the new line when it is redrawn, then I delete these two line features.



After deleting the two line features and running topology validation again for the same
area, there are only three errors that will be eliminated when the new line is drawn.



To create the new line (still in an Edit session) select the polygon upon 
which you will use the “Trace” tool; be sure appropriate Snapping is set, 

the Trace tool is selected, and the arc layer is the target.

Trace 
Tool

Snapping

Target
Layer



Zoom in to the beginning of where the line is to be drawn, click where the first vertex will
go, zoom out some and allow the tool to trace the extent of the side of the polygon until 

you reach the other end, where you will double click to complete the new feature.



When the line is completed, it still has Null values in the attribute table that will
need to be filled in accordingly by the attributes of the original lines that were deleted.



In this instance, the new line’s attributes are updated 
with a combination of the original lines.



Save edits, run topology validation for current extent, and no errors occur for this area. 
Move on to the next extent and edit all other topology errors until there are no longer 

any topology errors to correct.



The previous Topology Editing examples are not all the types of edits that need to 
occur.  In addition to polygon merges and linework recreation, other edits can 
include hundreds of dangles will need to be fixed, or if a state sends in a dataset that 
is clipped by a different boundary or does not extend and meet the other state’s 
boundary, many hundreds of gaps will need to be filled in.

The amount of time needed for editing topology errors can depend on the extent of 
errors as well as how many borders need to be merged.  As more states begin to
fill in the map, more time will be needed to fill in other states as more borders need 
to be coordinated and integrated.

Other factors in Topology Editing



Synchronize Changes back to SDE Database
Once all Topology Errors have been corrected, ensuring saving often as well as running
Topology validation regularly as errors are getting corrected, then running a final
Topology validation on the full extent of the Check-Out, it is time to Synchronize the Changes
back to the original SDE database.

Stop your edit session in ArcMap, add the original SDE layers back in to ArcMap where the 
Check-Out layers are, but do NOT start an Edit session.

Run the “Synchronize Changes” tool 
from ArcToolbox.



Once the changes have been synchronized, Validate Topology for the 
entire SDE geodatabase (you must be in an edit session here) to 
ensure there are no more Topology errors that have occurred.



•Check entire SDE layer for illegitimate duplicate HUC12 coded 
polygons by running a summary on the HUC_12 column in the 
attribute table.
•Contact state and correct if any exist.



•Copy the updated SDE layers to their permanent location if another 
SDE database is to be the final source data server.

•Update appropriate state and seamless layer metadata files and fields 
on the ftp server.

•Create a data extraction shapefile of polygons from the new Certified 
state to give to the person updating the layer for PRS (Performance 
Results System, an NRCS Application).

•Begin remainder of Gateway processing steps.



Dissolve SDE polygon layer using HUC_8



Resulting in a one record per subbasin index.



Next, add a FIPS_C column in the wbd_subindex.shp…



…and run the Add_FIPS script in an edit session of ArcMap to 
populate the column for all counties that the subbasin crosses…



…possibly editing a few manually 
that the script may have missed.



The addMBRFields.exe is run next that adds columns and data 
to the wbd_subindex.shp file for the coordinates of the 

Minimum Bounding Rectangle of each subbasin.



The resulting shapefile from the addMBRFields.exe does not have 
projection information, so it must be defined from the original:



The .dbf file must be copied and renamed to wbdhu12.dbf and 
imported in to the ZoneMBR.mdb database on each Gateway server



In the ZoneMBR.mdb database, rename the old wbdhu12 table to 
wbdhu12-old, and import the new wbdhu12.dbf in to the database on 

each Gateway server



Run the DataServices_Driver.exe for all states to test order placement 
for WBD products on the Gateway; at completion, ensure the log file is 
error free (rename WBDHU12 previews first if any data was deleted).



Run the CatalogFP_Maker.exe to create a footprint and extent of 
coverage of the Gateway product; at completion, ensure the log file is 

error free.



Update the Gateway WBD product status 
map with the footprint shapefile.



Run MakePreviews.exe for the product for “Everything in source 
path” to update preview images for the Gateway ordering process; at 

completion, ensure the log file is error free.



Create a news.htm file with current date for the Gateway based on the 
updated subbasins from the log file of the CatalogFP_Maker.exe.


